Systolic time intervals were studied in 9 patients with documented constrictive pericarditis before and I5 to 20 minutes after intravenous administration of peruvoside (a quick acting digitalis-like glycoside) to determine underlying myocardial dysfunction. Data were compared with those of simnlarly studied normal subjects and patients with known myocardial dysfunction.
abnormal in otherpatients with constrictive pericarditis when compared to normal subjects. Such abnormalities and the unusual response of some patients to administration ofperuvoside may reflect underlying myocardial dysfunction in patients with constrictive pericarditis. However, it is possible that the rigid pericardium also contributes to these abnormalities to a varying extent.
Systolic time indices and their response to digitalis appear to be a useful, atraumatic method for detecting underlying myocardial dysfunction in patients with constrictive pericarditis.
Measurement of systolic time intervals is a wellestablished, useful, and reliable technique for determination of left ventricular myocardial function (Weissler, Harris, and Schoenfold, I969; Weissler and Garrard, 197ib; Weissler, Lewis, and Leighton, 1972) . The close correlation of systolic time intervals with the clinical status of patients and haemodynamic parameters like cardiac output, stroke volume, and ejection fraction in congestive heart failure caused by primary myocardial disease, coronary artery disease, and hypertensive heart disease, as well as in normal subjects, has been reported Schoenfeld, 1968, 1969; Garrard, Weissler, and Lodge, 1970; Armstrong, Lewis, and Gotsman, 1973) . Armstrong etal. (1973) have also reported their data on systolic time intervals in patients with constrictive pericarditis and found them to be nearly normal and to be distinct from those of patients with circulatory congestion caused by primary myocardial disease.
The effect of cardiac glycosides on systolic time intervals in normal subjects (Teissler et al., I964; Wilson, Tolbert, and DiGuilio, 1970) and patients with congestive heart failure (Weissler and Schoenfeld, 1970 ) is known. In a previous study (Grover, Bhatia, and Roy, 1972) we reported a significant improvement in the circulatory dynamics of some patients with constrictive pericarditis after acute digitalization suggesting an abnormal left ventricular function. The effect of digitalis on systolic time intervals in patients with constrictive pericarditis has, however, not been reported. In the present study, we report our observations on the effect of 'peruvoside', a quick acting digitalis-like glycoside (De, Vohra, and Kohli, I963; Arora, Sharma, and Bhatia, I967; Bhatia, Manchanda, and Roy, 1970; Grover et al., 1972) i) Total electromechanical systolic interval (Q-S2 interval). This was measured from the onset of 'QRS' of the electrocardiogram to the first high frequency vibration of the aortic component of the second heart sound on the phonocardiogram.
2) Left ventricular ejection time (LVET). This was
measured from the onset of the upstroke of the external carotid artery tracing to the trough of the incisura of this tracing. 3) Pre-ejection period (PEP). This was obtained by subtracting LVET from Q-S2 interval. 4) PEP/LVET ratio was obtained by dividing the measured PEP by LVET.
5) Predicted ejection fraction (EF) was calculated by
using the equation, EF= 1.125-1.25 PEP/LVET (Garrard, Weissler, and Dodge, I970) . The results were expressed as a percentage. Systolic time interval indices were calculated from a regression equation (Weissler and Garrard, 197Ia Right heart cardiac catheterization, using standard techniques, was carried out in all patients with constrictive pericarditis before operation and in 3 patients 3 to 6 weeks after pericardiectomy. Haemodynamic studies were not carried out in normal subjects or in patients with congestive heart failure.
Data were statistically analysed by the method of Dunnett (I964) and are given in Table 4 .
Results
Mean heart rate (Tables I to 4 and Fig. I to 6 ) of patients with constrictive pericarditis (92.3/min) was similar to that of patients with myocardial dysfunction (9I.2/min) but significantly higher than in normal subjects (78.o/min, P <o.oi). After intravenous peruvoside heart rate was significantly reduced in all the three groups (constrictive pericarditis, P < o.oi; congestive heart failure, P < 0.05; normal subjects, P <o.oi).
Mean QS2 index (Fig. i) was similar in the 3 groups. It was statistically significantly reduced in all the groups after intravenous peruvoside (constrictive pericarditis and congestive heart failure, P <0.05; normal, P <o.oi). However, the intergroup differences were insignificantly affected by peruvoside.
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After peruvoside PEPI was reduced significantly in all patients with congestive heart failure (P < o.oi). There was a lesser but significant reduction in normal subjects (P <o.oi) but not in constrictive pericarditis. Of interest was the response of one patient with constrictive pericarditis (Case 2, Table I ) in whom the reduction of PEPI after peruvoside administration was of almost similar magnitude to that seen in patients with myocardial dysfunction. PEPI/LVETI ratio (Fig. 4) was dissimilar in the three groups. Values obtained in constrictive pericarditis (0.3I) were different from those with congestive heart failure (0.49) but similar to those in normal subjects (0.28). Furthermore peruvoside did not produce any significant change in constrictive pericarditis and normal subjects but reduced the PEPI/LVETI ratio significantly in patients with congestive heart failure. However, in Case 2 in the constrictive pericarditis group, a disproportionate reduction (from 0.34 to 0.29) followed peruvoside administration, a response similar to that seen in patients with congestive heart failure. Postoperative studies were available in 3 patients (Fig. 6) . It was interesting to note that the ejection fraction in Case 2 increased (from 66 to 70%) after operation and was further improved by peruvoside (from 70% to 79%). PEPI/LVETI ratio on the other hand decreased from 0.34 preoperatively to 0.3I postoperatively. Peruvoside reduced the ratio still further, both pre-and postoperatively (0.34 to 0.39 and 0.31 to 0.24, respectively).
Discussion
Myocardial dysfunction in constrictive pericarditis has been reported in some patients on the basis of haemodynamic (Vogel, Horgan, and Strahl, 197I;  Bhatia, Sugathan, and Roy, 1972) and histopathological studies (Dines, Edwards, and Burchell, I958; Levine, I973) . It is desirable that such patients be identified for optimal medical and surgical management. Determination of systolic time intervals, a wellestablished technique for assessing left ventricular myocardial function in man, appears suitable for this purpose. Surprisingly only one report (Armstrong et al., I973) is available regarding systolic time intervals in constrictive pericarditis. These investigators reported no evidence of left ventricular dysfunction in a study of I8 such patients. However, they did not determine the response of systolic time intervals to digitalis as an additional parameter for detecting myocardial dysfunction.
Our results showed significantly abnormal PEPI/ LVETI ratio and predicted ejection fraction in patients with constrictive pericarditis when compared to the findings in normal subjects (P < o.oi), though the abnormalities were less striking (P < o.oi) clear demarcation of PEP/LVET ratio and ejection fraction between patients with primary myocardial disease and those with constrictive pericarditis, suggesting absence of myocardial dysfunction in the latter. However, a perusal of their data shows that though the mean values were distinctly different, some overlap was present in individual patients of the two groups for both these parameters. Since the investigators did not report their findings in normal subjects, no comments regarding the differences in systolic time intervals in patients with constrictive pericarditis from those of normal subjects are possible.
In a previous study (Grover et al., I972) we reported the usefulness of determining the haemodynamic effects of acute digitalization in patients with constrictive pericarditis for detecting abnormal myocardial function. A response similar to that recorded in patients with congestive heart failure was noted in several patients. This consisted of slowing of the heart rate, increase of cardiac and stroke index, and reduction of right and left heart filling pressures. The reversion to normal haemodynamics after pericardiectomy in patients with constrictive pericarditis was absent or delayed in patients with such a response and suggested coexisting myocardial disease. The present study shows that some patients with constrictive pericarditis may have abnormal systolic time indices similar to those seen in patients with known left ventricular dysfunction. The response of systolic time intervals to acute digitalization with 'peruvoside' in such patients is also similar to that of patients with myocardial failure, with a reduction of the raised PEPI/LVET ratio and an increase of the reduced ejection fraction. It was interesting to note that in one patient in the present series with these findings the post-pericardiectomy improvement was inadequate and delayed. In'a haemodynamic and angiographic study Vogel et To be certain about the non-existence of myocardial dysfunction, a sufficiently large patient population of constrictive pericarditis would need to be studied since, as is known, not all but only some patients with this disease have associated depressed muscle function.
The contribution of the rigid, non-compliant pericardium to the abnormalities in systolic time intervals, seen in most patients with constrictive pericarditis studied by us, is debatable. It is possible that some of the documented differences, as compared to normal subjects, represent the effect of a rigid pericardium rather than myocardial dysfunction. The striking improvement in systolic time intervals recorded within two months of pericardiectomy, in 2 of our 3 patients suggests the same.
It appears likely that the circulatory abnormalities in constrictive pericarditis are an amalgam of restricted diastolic expansion caused by the rigid pericardium and abnormal systolic contraction caused by ventricular myocardial dysfunction, the contribution of each of these two factors varying in individual patients. Resting systolic time intervals, specially PEPI/LVETI ratio and ejection fraction, and their response to rapid digitalization appear to be sensitive indices in detecting the element of ventricular dysfunction. The atraumatic nature of the procedure makes it useful for preoperative evaluation of sueh patients and their postoperative serial follow-up. 
